IMPORTANCE Get With The Guidelines-Stroke (GWTG-Stroke) is an American Heart Association/American Stroke Association stroke-care quality-improvement program; however, to our knowledge, there has not been a direct comparison of the quality of care between patients hospitalized at participating hospitals and those at nonparticipating hospitals.
G et With The Guidelines-Stroke (GWTG-Stroke) was developed by the American Heart Association/American Stroke Association as a stroke-care quality-improvement program and as a national stroke registry, based on prior successful work in coronary artery disease treatment. 1, 2 The program uses the Patient Management Tool (PMT), an online, interactive assessment tool developed by Quintiles Real World and Late Phase Research to improve stroke care and secondary prevention through increasing compliance with published guideline recommendations. 3 These guidelines include use of tissue plasminogen activator (tPA) in eligible patients, early use of antithrombotic medication, prophylaxis for deep vein thrombosis, discharge on antithrombotic medications and anticoagulation medications (for those with atrial fibrillation), smoking cessation intervention, assessment and management of low-density lipoproteins, weight counseling, and screening for dysphagia. Get With The Guidelines-Stroke has been implemented in more than 2000 hospitals, treating approximately half of the patients discharged with stroke in the United States. 4 Temporal improvement in the proportion adherent to the measures of stroke care quality has been shown following implementation, with increases in guideline adherence in most or all guidelines in hospitals regardless of the size or teaching status of the hospital. 2, 5, 6 These same hospitals have shown improvements in hospital outcomes such as reduced length of stay and improvements in risk-adjusted in-hospital mortality. 6 The validity of these findings appears strong because concerns that the observed improvements are truly occurring and not a product of a bias introduced through better record keeping have been addressed. 7 Finally, the proportion of patients discharged to home, 30-day mortality, and 1-year mortality for patients admitted to GWTG-Stroke hospitals have been shown to be better than the outcomes of patients admitted to matched hospitals not participating in GWTG-Stroke. 8 These successes of the program have been acknowledged by the implementation of similar programs in other countries. 9 However, it is not clear whether the temporal improvements in guideline adherence for the GWTG-Stroke hospitals result from the implementation of the program at these specific hospitals or whether there is a national upturn of acceptance for guidelines that is improving care at all hospitals (including those participating in GWTG-Stroke). While temporal improvement in guideline adherence in GWTG hospitals has been well documented, 2, 5, 6 to our knowledge, there are no similar data on quality of care in non-GWTG-Stroke hospitals (ie, control hospitals). As such, data collected as part of the GWTGStroke program cannot be used alone to document better care compared with non-GWTG-Stroke hospitals. The goal of this study was to use national data describing hospital care quality that were collected independently of the GWTG-Stroke program to assess the association of the GWTG-Stroke program with the quality of care of patients with stroke.
Methods
The SAS code used for this analysis is available through written agreement with authors from the corresponding author, and the data set is available through a data use agreement with University of Alabama at Birmingham. The Reasons for Geographic and Racial Differences in Stroke (REGARDS) Study is a longitudinal cohort study that enrolled 30 239 communitydwelling black and white participants 45 years and older from across the continental United States. Potential participants were selected from a commercially available list and were recruited through a combination of mail and telephone contact. Information on demographics, medical history, cerebrovascular risk factors, and psychosocial measures was collected using a structured interview. An in-person examination was conducted approximately 2 to 3 weeks later and included collection of height, weight, waist circumference, blood pressure, venipuncture and urine collection, and an electrocardiogram.
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Participants were then contacted at 6-month intervals for ascertainment of suspected stroke events. Hospital records were retrieved and reviewed for stroke adjudication and abstracted for information describing stroke care. Exclusions included medical records with insufficient information for review, those with discharge from the emergency department or seen only in the outpatient setting (not admitted to the hospital), those dying during stroke hospitalization or who were discharged to hospice, or those who had evidence of joining and then leaving the GWTG-Stroke program (n = 16 events), collectively resulting in 546 adjudicated ischemic strokes in the analysis. The residential location for these participants is shown in the Figure. The name and American Hospital Association hospital code for the treating hospital was matched with information from the GWTG-Stroke program to classify each hospital as participating or not participating with the GWTGStroke program at the time of the patient admission. There were 14 participants (2.6%) who were admitted to 1 hospital and transferred to a different hospital, and receiving the stroke intervention was considered positive if they received it at either hospital. Being a resident of the Stroke Belt was defined as residence in North Carolina, South Carolina, Georgia, Tennessee, Alabama, Mississippi, Arkansas, or Louisiana. Education and income status were self-reported.
Written informed consent was obtained at the follow-up in-home examination for all participants. Study methods were reviewed and approved by institutional review boards at the
Key Points
Question Is the quality of stroke care better at hospitals participating in Get With The Guidelines-Stroke?
Findings In a longitudinal cohort study, 546 patients developed an ischemic stroke during follow-up. The odds of receiving 5 of 10 quality care metrics were higher among 207 patients admitted to a hospital participating in Get With The Guidelines-Stroke compared with 339 admitted to a nonparticipating hospital.
Meaning These data collected independently of the Get With The Guidelines-Stroke program document were associated with increased frequency of many aspects of care quality for hospitalized patients with ischemic stroke at hospitals participating in Get With The Guidelines-Stroke.
University of Alabama at Birmingham, the University of Cincinnati, Cincinnati, Ohio, and the University of Vermont.
The outcomes for this report are 10 stroke care interventions, most of which are also targeted for improvement by GWTG-Stroke. The retrieved medical records were abstracted to assess whether these interventions were met, with confirmation by 2 authors (K.C.A. and J.D.R.). Table 1 provides these metrics, along with the justification for inclusion in this report. The denominator was all patients with ischemic stroke; this differs from GWTG program quality metrics where the denominator is instead limited to patients eligible for the specific intervention (for example, the proportion receiving tPA among those eligible for treatment). The review was performed blinded to whether the hospital participated in GWTG-Stroke.
The proportion of patients receiving each of 10 stroke interventions was calculated among the participants with stroke treated at hospitals with and without participation in GWTGStroke. Poisson regression (with robust variance estimates) was used to provide crude relative risk for participants meeting each of the quality indicators and to provide estimated relative risk after adjustment for: (1) participant or hospital differences for those seen (and not seen) at GWTG-Stroke hospitals (age, sex, stroke belt residence, number of hospital beds [tertile] , and the presence of Graduate Medical Education residency training programs [as a measure of the technical sophistication of the hospital]) and (2) temporal change in the stroke care with further adjustment for the year of the stroke event. Linear regression was used to assess differences in the mean number of stroke interventions received after adjustment for the same factors. Sensitivity analysis was conducted using generalized estimation equations to account for clustering of study participants in a hospital. Two-sided statistical tests and confidence bounds at the α = .05 level were used, and analysis was performed using SAS, version 9.4 (SAS Institute Inc).
Results
Between 2003 and 2015, 207 of 546 REGARDS participants (38%) experiencing an ischemic stroke were treated in a hospital currently participating in the GWTG-Stroke program, with the remainder in a non-GWTG-Stroke hospital. The characteristics of the population are provided in Table 2 , where those hospitalized in a GWTG-Stroke hospital were of similar age, race/ethnicity, sex, and risk factor profile as those in a non-GWTG-Stroke hospital; however, fewer residents of the Stroke Belt were treated in a GWTG hospital (n = 97 of 207 [46.9%] vs n = 206 of 339 [60.8%]; P = .002). Data on outcomes were available in all participants, with the exception of 1 patient where it could not be determined whether they received stroke education on risk factors and warning signs, 2 patients where counseling for weight loss and exercise could not be determined, and 3 patients where it could not be determined whether a lipid profile was performed. Compared with the hospitals where participants did not receive GWTG-Stroke care, the hospitals where participants received GWTG-Stroke care tended to have a larger number of beds, have a higher daily census, have more Medicare and Medicaid discharges, and participate in resident training ( Table 3) . Table 4 describes the differences in the likelihood of receiving 10 stroke interventions in a hospital participating vs not participating with GWTG-Stroke. Compared with hospitalization in a hospital not participating with GWTG-Stroke, REGARDS participants with ischemic stroke who were hospitalized in a GWTG-Stroke hospital were much more likely to receive tPA The sensitivity analysis using generalized estimation equations techniques provided results that did not affect the interpretation of the findings (eTable in the Supplement).
Those discharged from a GWTG-Stroke hospital received a mean of 5.4 (95% CI, 5.2-5.6) guideline-recommended interventions, while those discharged from a non-GWTGStroke hospital received 4.8 (95% CI, 4.6-5.0; P < .001). The least squares means (SE) (after adjustment for age, sex, Stroke Belt residence, number of hospital beds [tertile] , and the presence of Graduate Medical Education residency training programs) for the number of interventions were 5.3 (0.1) and 4.8 (0.1) respectively, a difference that remained highly significant (P < .001).
Discussion
For 5 of 10 interventions for patients with ischemic stroke, the likelihood of receiving that care was significantly higher for those REGARDS participants hospitalized at an institution participating in GWTG-Stroke. In addition, there was marginally significant evidence that an additional stroke intervention, statin use, was more frequently provided in GWTGStroke hospitals. Many of these interventions were targeted by GWTG-Stroke and suggesting that the program was effective in achieving improvements in health care delivery for stroke. Those seen at a participating hospital received 0.6 more stroke care interventions, a significant increase in the mean number of interventions from 4.8 to 5.4. This improvement is clearly statistically significant; however, it could be argued that it represents only a modest increase in the mean number of interventions delivered. Still, these data suggest that GWTGStroke participation may increase the likelihood that stroke care will meet standards of stroke interventions. Among the 4 interventions not showing improvement in GWTG-Stroke hospitals, 3 had a high proportion of patients in non-GWTG-stroke hospitals already receiving the intervention. This high rate in the non-GWTG-Stroke hospitals may have acted as a ceiling effect, where improvement was difficult for receiving antithrombotic treatment (87% in the non-GWTGStroke hospitals), discharge receiving antithrombotic therapy (91%), and assessment for rehabilitation services (76%).
On a relative basis, the most dramatic difference associated with admission to a GWTG-Stroke hospital was for tPA use, where the relative risk of use was nearly 4 times higher for patients treated at a participating GWTG-Stroke hospital. However, tPA was still only used in less than 10% of the patients. It is likely that many of those where tPA was not used were not eligible for its use, a factor that is challenging to assess from medical records. Relatively large differences on an absolute scale (greater than 10%) were observed for the other stroke interventions. Adjustment for the year of stroke to account for potential temporal changes in the use of interventions did not change the interpretation of the associations.
One corollary of the observed differences in care in the GWTG-Stroke hospitals is that the data collected from GWTGStroke on the care of patients (and their outcomes) should not be generalized to represent the state of care in the United States. As previously noted, it is clear that patients cared for at a GWTGStroke participating hospital receive better care and have better outcomes, 8 but not all patients are cared for at these hospitals. Currently, only approximately 50% of patients with stroke are treated at participating GWTG-Stroke hospitals 4 ;
therefore, a sizable proportion of the patients with stroke in the United States are receiving care and have outcomes that are not as good as that received at GWTG-Stroke participating hospitals.
Strengths and Limitations
The greatest strength of this study is that REGARDS participants were randomly sampled from across the continental United States (with oversampling of residents of the stroke belt and black individuals) and had residences in 1866 of the approximate 3000 counties in the United States. 12 The REGARDS study did not play any role in guiding or suggesting a hospital for stroke care; therefore, the hospitals at which REGARDS participants were treated likely reflect a general sample of hospitals from across the nation. Perhaps the greatest limitation of the study was the need to rely on medical record evidence to assess whether the participant received the intervention. While the previous reports from GWTG-Stroke investigators also relied on medical record review, specific data collection is focused on determining eligibility, exclusions, and exceptions for quality metrics. In contrast, in this study, the heterogeneity of medical records from the array of hospitals across the nation made the assessment of care quality for this report more of a challenge. In some cases, there was insufficient documentation to construct a valid measure of an intervention, such as those receiving counseling for smoking cessation.
Conclusions
In summary, REGARDS data, completely independent from the GWTG-Stroke system, document dramatically higher quality of care provided by hospitals participating in the GWTGStroke program relative to those hospitals not participating in the GWTG-Stroke program. Additional efforts to enhance hospital participation in GWTG-Stroke may have meaningful benefits in stroke care and outcomes.
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